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54. Tittle of the Invention Polycarbonate copolymer and manufacturing method thereof 
(57) [Abstract] 

[Problem] The objective is to provide polycarbonate copolymer and its manufacturing 
method that excels in optical characteristics. 

[Solution] Copolymer polycarbonate comprising repeative units represented by below 
mentioned formula (I) by 5 to 90 mol% and repeative units represented by below 
mentioned formula (11) by 10 to 95 mol% having reducing viscosity of 0.2d|/g at 20**C in 
solution of concentration 0.5 g/dl as methylene chloride solvent. 




ClaimCs) 

[Claim 1] Copolymer polycarbonate comprising repeative units represented by below 
mentioned formula (1) by 5 to 90 mol% and repeative units represented by below 
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BEST AVAILABLE COPY 



mentioned fornnula (II) by 10 to 95 niol%, 
[Formula 1 ] 




[wherein, Ry to Rs independently represents hydrogen atom, alkyl group having 1 to 20 
carbon atoms, alkoxy group having 1 to 20 carbon atoms, cycloalkyi group having 6 to 20 
carbon atoms, aryl group having 6 to 20 carbon atoms, cycloalkoxy group having 6 to 20 
carbon atoms, and aryloxy group having 6 to 20 carbon atoms. X may be alkylene group 
having 2 to 10 carbon atoms, arylene group having 6 to 20 carbon atoms, aralkylene 
having 7 to 20 carbon atoms. Y may be alkylene or aralkylene group represented by single 
bond or below^ mentioned formula (A). 




(wherein, R9 , R,o independently represents hydrogen atom, alkyl group having 1 to 20 
carbon atoms, alkoxy group having 1 to 20 carbon atoms, cycloalkyi group having 6 to 20 
carbon atoms, aryl group having 6 to 20 carbon atoms, cycloalkoxy group having 6 to 20 
carbon atoms, and aryloxy group having 6 to 20 carbon atoms or aralkyloxy group having 7 
to 20 carbon atoms. Furthermore, R,„ R12 independently represents hydrogen atom, alkyl 
group, cycloalkyi group, aryl group, and aralkyl group, but each carbon atom composed of 
cyclic ring may differ, n may be 3 to 1 1 .), having reducing viscosity (Dsp/C) of 0.2dl/g at 
20°C in solution of concentration 0.5 g/dl as methylene chloride solvent. 
[Claim 2] 

The preparation method of copolymer polycarbonate is characterized by reacting diol 
component comprising 5 to 90 mole% compound represented by below mentioned 
formula (111) and 0 to 95 mole% compound represented by below mentioned formula (IV), 
[Formulas] 
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[wherein, R, to Rg independentiy represents hydrogen atom, alkyl group having 1 to 20 
Ccirbon atoms, alkoxy group having 1 to 20 carbon atoms, cycloalkyi group having 6 to 20 
carbon atoms, aryl group having 6 to 20 carbon atoms, cycloalkoxy group having 6 to 20 
carbon atoms, and aryloxy group having 6 to 20 carbon atoms. X may be alkylene group 
having 2 to 10 carbon atoms, arylene group having 6 to 20 carbon atoms, aralkylene 
having 7 to 20 carbon atoms. Y may be alkylene or aralkylene group represented by single 
bond or below mentioned formula (A). 



[Formula 4] 




(wherein, R9 , Rjo independently represents hydrogen atom, alkyl group having 1 to 20 
carbon atoms, alkoxy group having 1 to 20 carbon atoms, cycloalkyi group having 6 to 20 
carbon atoms, aryl group having 6 to 20 carbon atoms, cycloalkoxy group having 6 to 20 
carbon atoms, and aryloxy group having 6 to 20 carbon atoms or aralkyloxy group having 7 
to 20 carbon atoms. Furthermore, Rn, R12 independently represents hydrogen atom, alkyl 
group, cycloalkyi group, aryl group, and aralkyl group, but each carbon atom composed of 
cyclic ring may differ, n may be 3 to 1 1 .), and carbonic ester compound in presence of 
polymerization catalyst. After the completion of polymerization, end capping agent and 
catalyst neutralizer is added. 
[Claims] 

The preparation method mentioned in claim 2, wherein carbonic ester compound is 
diaryl carbonate series. 
[Claim 4] 

The preparation method mentioned in claim 2 wherein polymerization catalyst is (i) nitro 
group compound, and (ii) alkali metal or/and alkali earth metal compound. 
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[Claim 51 

The preparation method mentioned in claim 2, wherein polymerization catalyst is a metal 
compound of any one kind selected from the group of Zn, Ge, and Sn. 
[Claim 6) 

The preparation method mentioned in claim 2, wherein polymerization catalyst is (i) nitro 
group compound,(ii) alkali metal or/and alkali earth metal compound, and (iii)a metal 
compound of any one kind selected from the group of Zn, Ge, and Sn. 
[Claim 71 

The preparation method mentioned in claim 3, wherein end-capping agent is diaryl 
carbonate or aryl ester. 
[Claim 8] 

The preparation method mentioned in claim 3, wherein catalyst neutralizer is 
phosphonium sulfonate or/and ammonium salt. 
[Claim 9] 

An optical material is comprised of copolymer polycarbonate mentioned in claim 1 . 

[Detailed description of the Invention] 

[0001] 

[Technical field related to the Invention] The invention relates to polycarbonate, 
specifically it relates to polycarbonate and its manufacturing method having outstanding 
optical characteristics as compared to past. 
[0002] 

[Prior Art] The conventional polycarbonate resin was prepared by reacting 
2,2-bis(4-hydroxyphenyl)propane ( bisphenol A) and phosgene or carbonate ester □□□□ 
□ □, such as diphenyl carbonate. When the molding object was obtained by injection 
molding, it had a problem of large stress optical distortion and because of that double 
refraction became large. 

[0003] In order to reduce the refractive index, the process of copolymerizing bivalent 
phenyl series having substituent group with high polarity in side chain was considered. For 
example, in kokai no. JP07-1 09342, the process of copolymerizing bisphenol series having 
fluorine structure in side chain is mentioned. However, the substance related to 
outstanding optical characteristics has considerably high viscosity during melting, and 
thus it is very difficult to manufacture information recording medium, e.g., optical disc. 
Moreover, this compound shows inflammation as compared to bisphenol A adhered to 
the surface, and hence handling is the problem. Therefore, it was required to found a 
manufacturing method of polycarbonate that have outstanding optical characteristics, low 
melt viscosity of polymer, and easy handling. Because of this, outstanding optical 



chciracteristics were required, polymer with low melt viscosity, and polyccirbonate that 

can be handled easily was demanded. 

[0004] 

On the other hand, when polycarbonate resin is obtained by transesterification reaction, it 
is difficult to obtain the polycarbonate with good hue as reaction products are heated for a 
longer time. If obtained resin is remelted at high temperature for molding, the problem of 
retention or low polymerization rate arises, and in order to solve the problem a technology 
was required. 
[00051 

[Problem to be solved by the Invention] 

The invention uses the compound that does not react while adhesion and is easy to 
handle. The objective is to provide a polycarbonate with outstanding optical 
characteristics and melt viscosity, and its preparation method thereof. Specifically, it is 
characterized by copolymerizing specific bivalent alcohol having fiuorene structure in side 
chain. Polycarbonate provided by the invention is ideal to use for optical material, e.g., 
optical disc substrate. 

[0006] 

[Steps to solve the problem] The inventor made a diligent research and found that the 

coplymerization of bivalent alcohol series can solve the above-mentioned problem. In 

other words, copolymer polycarbonate comprising repeative units represented by below 

mentioned formula (I) by 5 to 90 mol% and repeative units represented by below 

mentioned formula (II) by 1 0 to 95 mol%, 

[0007] 

[Formulas] 




[Wherein, R, to Kg independently represents hydrogen atom, alkyl group having 1 to 20 
carbon atoms, alkoxy group having 1 to 20 carbon atoms, cycloalkyl group having 6 to 20 



carbon atoms, aryl group having 6 to 20 carbon atoms, cycloalkoxy group having 6 to 20 
carbon atoms, and aryloxy group having 6 to 20 carbon atoms. X may be alkylene group 
having 2 to 10 carbon atoms, arylene group having 6 to 20 carbon atoms, aralkylene 
ha>dng 7 to 20 carbon atoms. Y may be alkylene or aralkylene group represented by single 
bond or below mentioned formula (A). 
10009] 



(Formula 6) 




(Wherein, Rg , R,o independently represents hydrogen atom, alkyl group having 1 to 20 
carbon atoms, alkoxy group having 1 to 20 carbon atoms, cycloalkyl group having 6 to 20 
carbon atoms, aryl group having 6 to 20 carbon atoms, cycloalkoxy group having 6 to 20 
carbon atoms, and aryloxy group having 6 to 20 carbon atoms or aralkyloxy group having 7 
to 20 carbon atoms. Furthermore, Rn, R12 independently represents hydrogen atom, alkyl 
group, cyclocilkyl group, aryl group, and aralkyl group, but each carbon atom composed of 
cyclic ring may differ, n may be 3 to 1 1 .), having reducing viscosity (Qsp/C) of 0.2dl/g at 
20°C in solution of concentration 0.5 g/dl as methylene chloride solvent. 
[0011] 

The preparation method of copolymer polycarbonate is characterized by reacting diol 
component comprising 5 to 90 mole% compound represented by below mentioned 
formula (III) and 0 to 95 mole% compound represented by below mentioned formula (IV), 
[0012] 
[Formula 7] 




[0013] 
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[Wherein, the symbols of formula (111) and (IV) are same as formulas (1) and (11).) 

After the completion of polymerization, end capping agent and catalyst neutralizer is 

added. 

[0014] 

The examples for each substituent group of formulas (I), (II), (III), and (IV) are given as 
follows. The examples for alkyl group Ri to Rg are methyl, normal or isopropyl group, 
tertiary butyl group, tertiary amyl group, hexyl, octyl, nonyl, dodecyl, etc. But, in 

order to obtain polymers with high heat resistance and high reactivity during 
manufacturing, alkyl group with 1 to 4 carbon atoms are preferred, more preferably 
isopropyl group or tertiary butyl group. 
[0015] 

As alkoxy group, methoxy, ethoxy, pentyloxy, hexyloxy, etc. are mentioned. In this case 
also, alkyl group with 1 to 4 carbon atoms are preferred, specifically methoxy because of 
the same reason as mentioned above. 
[0016] 

As cycloalkyl group, the substituent group cyclohexyl or cyclooctyl group is mentioned. In 
case of alkoxy group, cyclohexyl group is preferred because of the same reason. 
[0017] 

As cycloalkoxy group, cyclohexyloxy group is mentioned. 
[0018] 

Phenyl, methylphenyl, ethylphenyl, tertiary butylphenyl, etc. are the examples of aryl 
group. But phenyl group is preferred from the viewpoint of high flowability and high 
reactivity during manufacturing of the obtained polymer. As aryloxy group, phenoxy or 
napthyloxy group is mentioned. 
[0019] 

The examples of alkyl group Rg, R,o of formula (A) are methyl, ethyl, iso and n-propyl, iso 
and tertiary butyl, hexyl, octyl, nonyl, dodecyl, pentadecyl, etc.. Among these, 

methyl, ethyl, isopropyl, iso and tertiary butyl groups, etc. are preferred from the viewpoint 
of heat resistance. 
[0020] 

As alkoxy group, methoxy, ethoxy, hexyloxy groups are given. As cycloalkyl group, 
cyclopentyl or cyclohexyl group is mentioned. As aryl group, substituent phenyl or napthyl 
group is given. As aryloxy group, benzyl group is given. As cycloalkoxy group, 
cyclohexyloxy or cyclooctyloxy group is given. As aryloxy group, phenoxy or napthyloxy 
group is given. As aralkyloxygroup, benzyloxy etc. is given. Preferably atleast 10 moI% is 
required, but for better results atleast 15 mol% is preferred. 
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(0027] 

The copolymer polycarbonate of the invention can be manufactured by reacting bivalent 
alcohol represented by formula (III) and bivalent phenol represented by formula (IV) with 
carbonate ester compound. 
[0028] 

As an example of compound represented by the formula (III), the following compound is 

given. 

[0029] 

[Formulas] 




HOHjC-~C—H,C-<>— y/^Vo-CHj-C-CHsOH 



[0031] 

As an example of compound represented by the formula (IV), the following compound is 
given. 
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(0032) 

[Formula 10] 



H,C, ,CH, H^^ p- 




10033] 

(Formula 11] 




[0034] 

The compound that reacts with compound represented by formula (IV) or carbonate 
ester compound can also be copolymerized with third component, if does not affect the 
optical modulus, heat resistance, and flowabilty of the polymer. For example, ciliphatic or 
aromatic diol series or dicarboxylic acid and their esters. Their exetmple is shown as 
follows. 

9 



(00351 

(Formula 12) 

HOKaC-C^CH C CHp-CHaOH 
CH3 o-^ ^0 CHa 




CH3OH 



[0036] 

[Formula 13] 

0 

9 9 9 9 9 9 

X-O-C— CaHi— C-O-X X-0-C~C4^e— C-O-X X-0-C-C,flHta-C-0-X 

(--o,-p,-p, -p) 

(0037) 

The kinds of carbonate ester compound used in the invention can be selected in 
accordance wdth the preparation method of polycarbonate, e.g., in case of polycarbonate 
prepared by transesterification reaction, diaryl carbonate, such as diphenyl carbonate, 
di-p-tolylcarbonate, phenyl-p-tolylcarbonate, di-p-chlorophenylcarbonate, or dinapthyl 
carbonate, etc. can be used. Furthermore, in interface polymerization, the halogenated 
compound of carbonate, such as phosgene, promo phosgene can be used. Amongst 
these, it is preferred to use diphenyl carbonate in transesterification reaction. 
[0038] 

Transesterification reaction preparation method using diphenyl carbonate is preferred 
from the viewpoint of cost and simple process. Even if the transesterification process has 
the problem of hue or heat stability, it can be solved by combining with polymerization 
catalyst, end capping agent and neutralizer. 
(0039] 

As polymerization catalyst, catalyst combined with (i) nitro group compound, and (ii) 
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alkali metal or/and alkali earth metal compound can be used from the \newpoint of hue or 

heat stability and polymerization rate. 

[0040] 

Furthermore, (iii) a metal compound of any one kind selected from the group of Zn, Ge, 
and Sn can also be used. Therefore, a catalyst comprising(i)nitro group compound, (ii) 
alkali metal or/and alkali earth metal compound, and (iii) a metal compound of any one 
kind selected from the group of Zn, Ge, and Sn can be used. 
[0041] 

Tetramethyl ammonium hydroxide, tetraethyl ammonium hydroxide, tetrabutyl 
ammonium hydroxide, trimethylpentyl ammonium hydroxide, trimethyl amine, 
triethylamine, dimethyl pentylamine, triphenyl amine, etc. are the examples of nitro group 
compound. 
[0042] 

Sodium hydroxide, potassium hydroxide, lithium hydroxide, sodium hydrogen carbonate, 
potassium hydrogen carbonate, sodium carbonate, potassium carbonate, lithium 
carbonate, sodium acetate, potassium acetate, lithium acetate, sodium stearate, 
potassium stearate, lithium stearate, sodium, potassium, and lithium salts of bisphenol A, 
sodium benzoate, potassium benzoate, lithium benzoate, etc. are the examples of alkali 
metal compound. 
[0043] 

The examples of alkali earth metal compound are calcium hydroxide, barium hydroxide, 
magnesium hydroxide, strontium hydroxide, calcium hydrogen carbonate, barium 
hydrogen carbonate, magnesium hydrogen carbonate, strontium hydrogen carbonate, 
calcium carbonate, barium carbonate, magnesium carbonate, strontium carbonate, 
calcium acetate, barium acetate, magnesium acetate, strontium acetate, calcium stearate, 
barium stearate,, magnesium stearate, , strontium stearate, , etc.. 
[0044] 

As zinc compound, Zn(OC(=0)CH3)2, ZnO, etc. are given. The examples of geranium 
compound are GeO, Ge (0-n-C4H9)2, etcAs tin compound, (n- €4149)2 SnO, SnO, etc. are 
listed. 
[0045] 

The amount of polymerization catalyst used in the invention is 1 X lO'Mo 1 X 10"^ , 
preferably 1 X 10*^ to 5 X 10*^ per 1 mole of entire dihydroxy compound in case of alkali 
metal and alkali earth metal compound. In case of nitro group compound, 1 X 10'^ to 1 X 
10'^ , preferably 1 X 10 ^ to 5 X 10"* per 1 mole of entire dihydroxy compound. 
[0046] 
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In case of metal compound selected from the group of metals Zn, Ge, and Sn,l X 10*^ to 5 

X 10'^ , preferably 1 X 10"^ to 1 X 10 ^ per 1 mole of entire dihydroxy compound. 

[00471 

in the preparation method of polycarbonate, in order to improve hue and heat stability, it 
is preferred to use end capping agent to end cap the hydroxide group of polymer after 
polymerization. 
[0048] 

As end capping agent, any well known end capping agent can be used. But, in order to 
improve hue or reactivity, specifically diaryl carbonate series or aryl ester series can be 
used. 
[0049] 

Diphenyl carbonate or dinapthyl carbonate, methylphenyl phenylcarbonate, ethylphenyl 
phenylcarbonate, octylphenyl phenylcarbonate, dicumyl carbonate, ditolyl carbonate, 
other carbonate series with alkyl group, or diaryl carbonate series with electronegativity 
are given as the examples of diaryl carbonate. 
[0050] 

As arylester series, aryl ester derived from aromatic carboxylic acid with 7 to 20 carbon 
atoms and phenyl series, aryl ester derived from aliphatic carboxylic acid with 1 to 20 
carbon atoms and phenol series. Amongst the above mentioned ester series, aryl ester 
with active electronegative group in phenolic aromatic environment is preferred. 
[00511 Here the active diaryl carbonate and aryl ester are bonded with electronegative 
group in an aromatic environment, and because of this, diaryl carbonate and aryl ester 
has increased electrophilicity of carbonyl bond or ester part. 

[0052] During this time, electronegative group can be 1 or 2. In case of atleast 2 groups, all 
can be same or different. Further, in case of diaryl carbonate series, one of the 
electronegative group can be aryl group, or both. 

[00531 Halogen atom, haloalkyi group, alkoxy carbonyl group, nitro group, cyano group, 

substituted phenyl group are the examples of electronegative group. 

[0054] 

The subtituent group is attached at ortho position with respect to carbonate or ester bond. 
But, it is preferred to be attached at meta or para position because of high reactivity. The 
following compounds are given as the examples. 
[0055] 

[Formula 14] 
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OCO 




CI 




000 




CIsC OjN NC 



N02 Q2N 



Utl 5] 



CN NC 



[0056] 

[Formula 151 



H3COOC 



COOCH3 

HjCOOC 




[0057] 

[Formula 16] 



CsHsOOC 




COOCjHj 

OCO-^ 
CiHsOOC 





OCO 

C4H800C 
COOC4H, 

OCO 

CfHgOOC 





Cm n ft 



H3COOC 



CH,' 



H,COOC 



HiOOOC 



[0058] 

[Formula 17] 
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O-^ O^Q 0-~0 O-O 

F a OjC F,C 

oH> o-i) o^o 



10059) 

[Formula 18] 



HaCOOC 



C2H5OOC C4H9OOC 




HjCa-OO-^^ 
KsCOOC 



H3COOC 



H,CX}OC 




H,COOC 



(0060] 

In the invention, tlie preferred end capping agents are diaryl carbonate series or arylester 
series, more preferably diaryl carbonate or arylester series with active electronegative 
group. An electronegative group is substituted at ortho position vnth respect to carbonate 
or ester bond. The most preferred are diaryl carbonate series or arylester series. 

[006M 

The amount of end capping agent is 0.1 to 10 parts molar, preferably 0.3 to 5 parts molar, 
most preferred 0.5 to 2 parts molar with respect to end capping group of polymer after the 
completion of polymerization. 
[0062] 

The temperature while adding end-capping agent is based on the copolymer used, but, 
generally, it is 200 to 300°C, preferably 220 to 280"C. if the temperature is less than this 
rcinge, it affects the reaction time, and if exceeds the above range, the polymer is 
disintegrated, and coloring occurs, hence undesirable. 
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(00631 

The pressure inside the reactor during the addition of end capping agent is usually less 
than 10 Torr, preferably less than 10 Torn Generally, it is preferred in the range of 0.01 to 
100 Torn 
[00641 

The pressure inside the end capping reactor is usually less than 100 Torr, preferably less 
than 10 Torr, and most preferred less than 1 Torr. The reaction time is, generally, 1 to 60 
mins, preferably 1 to 40 mins. 
[00651 

In the invention, it is desirable to use catalyst neutredizer after the completion of 
polymerization. The catalyst neutralizer neutralizes, deactivate the activity of 
polymerization catalyst partially or fully during the manufacturing of polycarbonate. [0066] 
As the process of addition of polymerization catalyst, e.g., it is desirable to be added in the 
molten form to the reaction product polycarbonate. After the pelletization of 
polycarbonate, it can be remelted and can be added. According to the inventor, it can also 
be added to the molten polycarbonate reaction product inside the reactor or extruding 
machine after the polymerization. It can also be added to the polycarbonate obtained 
after the polymerization, which is passed through the reactor to extruding machine for 
palletizing, and further neutralizer can be kneaded together. 
[00671 

As catalyst neutralizer, phosphonium sulfonate and /or ammonium sulfonate are preferred 
to use from the viewpoint of improving the physical properties, such as color or heat 
resistance of obtained polymer. Amongst these, tetrabutyl phophonium dodecylbenzene 
sulfonate or tetrabutyl ammonium paratoluene sulfonate are preferred. 
[00681 

In the invention, the order of addition of end capping agent and catzdyst neutralizer is such 
that the reaction is carried out for some fixed interval of time after the addition of end 
capping agent, and further catalyst neutralizer is added to it. 
(0069) 

In the above-mentioned process, a new copolymer is obtained, but when various molding 
objects are fabricated using it, it is required to use well known antioxidants, UV absorbent, 
mold release agent, etc.. 
(00701 

[Embodiment(s)] 

The invention is explained with the help of embodiments and comparative examples, 
[00711 
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I Embodiment 1 ] 

1 14 parts by weight (50 mol% equivalent)of 2,2-bis(4-hydroxyphenyl)propane, 219 parts by 
weight (50 mol% equivalent)of 2,2'-[9H-fluorene-9-ylidienebis(4,l-phenyleneoxy)l-bis 
ethanol represented by below mentioned formula (ex-1), and 218 parts by weight 
diphenyl carbonate and 9.1 X 10-3 parts by weight teramethyl ammonium hydroxide is put 
in the reactor equipped with stirrer, dryer, and compressor, and was melted at 140°C after 
nitrogen exchange. After agitating for 30 mins, the internal temperature was increased to 
180°C and pressures was reduced to 100 mmHg, and produced phenol was filtered out 
after carrying the reaction for 30 mins. 
[0072] 

[Formula 19] 

HOH, CHs C"-0--^)s^ y^-O-CH-j CH» OH - (cx-1) 

(2^ 

10073] 

Subsequently, the temperature was raised to 200°C and pressure was reduced slowly. At 
500 mmHg, the reaction was carried out for 30 mins. and phenol was filtered out. 
Furthermore, the temperature was raised to 220°C/30mmHg, pressure was reduced, at the 
same temperature and pressure, and further temperature was raised to 240^C/10mmHg, 
pressure was reduced, and again temperature was raised to 260°C/lmmHg, pressure was 
reduced, and repeatedly reaction was carried out In the end the reaction was carried out 
for 1 hr. after increasing the temperature to 260°C/1 mmHg. 
[0074] 

After that, nitrogen exchange was done inside the reactor, 0.3 parts by weight 
bis(2-methoxycarbonyl phenyQcarbonate was added as end capping agent, pressure was 
reduced after agitating for 5 mins., and finally it was agitated 30 mins. after increasing the 
temperature to 260°C/lmmHg. After that, nitrogen exchange was done inside the reactor, 
1.2 X 10*^ parts by weight tetrabutyl phosphonium dodecylbenzenesulfonate was added as 
neutralizer and agitated. After carrying out the polymerization under above-mentioned 
conditions, the melt viscosity of reaction product was less, and reaction was carried out 
successfully. 

[0075] 

The obtained polycarbonate had reducing viscosity [Qsp/C] of 0.51 dl/g in methylene 
chloride solution at 20°C. the glass transition temperature of above mentioned polymer 
was 147°C. Further, a film of thickness lOOQm of obtained polycarbonate was prepared, 
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and optical elastic constant was found to be 45 x 10-13 cmVdyne measured by optical 
elastic measuring apparatus (PA- 150). Further, using molding piece, anti drying test (150°C, 
10 days) was carried out, and goods results were obtained without any color change. 
[0076] 

[Embodiment 2] 

The operations were carried out same as embodiment 1 using 57 parts by weight (25 
molar% equivalent), 329 parts by weight (75 molart6 equivalent) 
2,2-bis(4-hydroxyphenyl)propane, 2,2'-[9H-fluorene □ □ □ ylidiene 
bis(4, 1 -phenyleneoxy) 1-bisethanol. 
[00771 

[Formula 12] 

HOH, CHa C-"0-^)s^ ^>^-0--CHa CH, OH • (cx-2) 

<2W2) 

[0078] 

The obtained polycarbonate had reducing viscosity [Qsp/C] of 0.54 dl/g in methylene 
chloride solution at 20*^0. The glass transition temperature of above-mentioned polymer 
was 146°C, and optical elastic constant was 37 x 10"*^ cmVdyne. 
[0079] 

[Embodiment 3] 

The operations were carried out same as embodiment 1 using 114 parts by weight (50 
molar% equivalent) 2,2-bis(4-hydroxyphenyl)propane, 261 parts by weight (50 molar% 
equivalent) 2,2*-[9H-fluorene □□□ ylidenebis(4,l -phenyleneoxy) ]-bis neopentyl alcohol 
represented by the formula (ex-3). 
[0080] 

[Formula 21] 

CH, CH^ 
HOIJs CCH, C-OHg)s, ^^)-0-CH, CCH, OH -<ox-3) 

[0081 ] 

The obtained polycarbonate had reducing viscosity [Qsp/C] of 0.48 dl/g in methylene 
chloride solution of concentration 0.5 g/dl at 20°C. The glass transition temperature of 
above-mentioned polymer was 140°C, and optical elastic constant was 40 x 10 '^ 
cm7dyne. 
[0082] 

The operations were carried out same as embodiment 1 using 1 70 parts by weight (50 
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molar% equivalent ) 2,2-bis(4-hydroxy-3-tert-butylphenyl)propane, 219 parts by weight (50 
molar% equivalent) 2,2'-|9H-nuorene □ □ □ ylidenebis(4,l-phenyleneoxy)]-bis ethanol 
represented by the fornnula (ex-4). 

[0084] 

The obtained polycarbonate had reducing viscosity [Qsp/C] of 0.46 dl/g in methylene 
chloride solution of concentration 0.5 g/dl at 20°C. The glass transition temperature of 
above-mentioned polymer was 133^C, and optical elastic constant was 39 x 10"*^ 
cmVdyne. 
[00851 

The operations were carried out same as embodiment 1 using 191 parts by weight (50 
molar% equivalent) 1 , 1 -bis(4-hydroxy-3-tert-6-methylphenyl)butane represented by 
formula (ex-5-1), 219 parts by weight (50 molar% equivalent) 2,2-[9H-fluorene □ □ □ 
ylidenebis(4,l-phenyleneoxy)l-bis ethanol represented by the formula (ex-5-2). 
[0086] 

[Formula 23] 

t B u H C H , 
HO--^g^C— ^0^0^ - (0 x-5-l) 

Hi C Ht t Bu 



_ <^ 

[0087] 

The obtained polycarbonate had reducing viscosity [Qsp/C] of 0.47 dl/g in methylene 
chloride solution of concentration 0.5 g/dl at 20°C. The glass transition temperature of 
above-mentioned polymer was 154°C, and optical elastic constant was 35 x 10'^^ 
cmVdyne. 

[0088] 

[Embodiment 6] 

The operations were carried out same as embodiment 1 using 9.1 x 10"^ parts by weight 
tetramethyl ammoniumhydroxide, 4.0 x 10"* parts by weight sodium hydroxide, and 0.12 
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parts by weight (n-C4H9)2SnO as polymerization catalyst. 
[00891 

The obtained polycarbonate had reducing viscosity [Qsp/C] of 0.58 dl/g in methylene 
chloride solution of concentration 0.5 g/dl at 20°C. The glass transition temperature of 
above-mentioned polymer was 145°C, and optical elastic constant was 34 x 10'^^ 
cmVdyne. 
[0090] 

[Comparative example 1 ] 

The operations were carried out same as embodiment 1 using 228 parts by weight 
2,2-bis(4-hydroxyphenyl)propane as dihydroxy compound. The obtained polycarbonate 
had reducing viscosity [Qsp/C] of 0.55 dl/g, glass transition temperature was 143°C, optical 
elastic constant was 79 x 10'*^ cmVdyne, and absorption rate was 0.29% 
[0091] 

[Comparative example 2] 

The operations were carried out same as embodiment 1 using 350 parts by weight 
9,9-bis(4-hydroxyphenyl)fluorine as dihydroxy compound. The reaction was carried out in 
the same order, but in the middle of the reaction, the melt viscosity of reaction product 
became high, (atleast 50,000 poise at 280°C) and was not agitated sufficiently to not to 
exceed the agitating power of the reactor, and hence reaction was not proceeded further. 
At that time, the reducing viscosity of reaction product was 0.1 1 dl/g, and polymer was not 
obtained. 
[0092J 

[Result of the Invention] 

The polycarbonate excels in heat resistance and mechanical strength, and has low optical 
elastic constant, outstanding hue or heat stability, and is ideal for optical medium, e.g., 
optical disc, as compared to conventional polycarbonate. 
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^g^* b fdit 1 4 0 'cxmmbtc, 3 0 ^i^mk. 

F«?S?:1 8 0'C«:±^U-:>oej$/?«:jiEU 1 OOmmH 



(11) 
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[0 07 2] 



* * [{tl 9 ] 

HOH, CH, C-0-^)\ /^)-0-CH, CH, OH 

(dCrd) 



l^mW-l 0-10 1786 
20 



(ex-1) 



10 



[0 07 3 1 -XiCZOO'CicmUL'O-o'^.'jicmEL, 
5 OmmHgra 0^ia7xy-;Ui£@tiHtt«)Sc£;$ 
ate, $6«C220'C/30mmHg3fri^^K:j^« 
mS.b. mU. mS.T30^. 36tC240°C/l Om 
mHg. 2 6 0°C/1 mmHgS-e±fa<i;[H]G^li-t?# 

/ 1 mm H eWF-C 1 l^[aSJt;-l* L*/c, 

[0074] ^©^$gai^%sssi^i^. 5K^iS^^±SlJ<b 

-no. 3Mgi5?:!^»DL/r5^raimjf U/c©%^^ 
(Cj^EL. ^*^W^C2 6 0°C/1 mmHgfS O^Pflm 

1.2X1 0-'««gl5^mtt]Um?I^L//c, W±©StST 

[0 07 5] »?.n/ca^mi. ta{t><9^u>*^i$« 



HOH, CH, C-0-^)s^ 



^ uro. 5 g/d 1 ?^S©;S?SCD2 omfcw^jlTctt 
g [r?.p/c] Ji^O. 5 \ d \/gV$>^fCo Whtlfc 
m^ii^<Oiiv:^W^Umit 1 4 7 VCij-ytc. $ 6(c« 
^ft?:/f 3 1 0 OumOy -( )lAl,Cf3iBb. SSFH-Si! 
©7fe5«tt<^»JS*ill ( P A- 1 5 0 ) rffliJS U/ci C 
5?ti*14(^S({i45x 1 0-" cm' /dyne-C*-3 

/c, */cfiRj^*ffli»rwi£JSftSiSiK (1 5 0 -c. 1 0 a 

[0 07 6 ] [mMmZ] 2. 2-t':^ (4-t KP + 
->7x::.;U) 7"D>'N->5 7mfigp (2 5t;U%ta^) . 
TsBSC (ex-2) -C^5n-52. 2'-[9H-7;U 
^U>-9— / U7=>tf;^ (4. 1-7*:^U>^+ 
'» ] -t*^i^y-;U3 2 9a«g|5 (7 5*;U%tB 

[0077] 
[{b2 0] 

-CH, CH, OH ••• (ex-2) 



[0 07 8] fi^n/cM^mj, mu^\yy^mit 
Lxo. 5 g/d 1 im<Dmm(D2 0'Ciadii6m7ct& 

S [77,./c] *50. 54 d 1 /gr*o/c. f#6n/c 

1 4 6 °C-C*0 > 
»3 7xi0-"' cm' /dyn er*-7/c. 

[0 0 7 9 ] [IIISCSIS] 2. 2-tfX (4-t Fa + 

Jx7 7"P^O 1 1 4«fiSP ( 5 0^;l'%ffl ★ 

CH, 

I 



30 



★ . TiBS (ex-3) -Ca3n62. 2'-[9H 
—■y)lt\yy—9 — -(Vfy\^7. (4. l— •7x.::iU> 
+ ] — t*X^.:f-i>5'Jl/T;l'3-Jl'2 6 1 ttMSP 

(5o*;i'%+B^) im\.>tcmit. mi^mitmm<D 

[0080] 

[{1:2 1 ] 

CHj 



HOH, CCH, C-O-ZoV /<fo)-0-CH, CCH, OH 
I ^ — — I 
CH, . CH, 



(ex-3) 



[0 08 1 ] nhtitcm^mt. i^iu^uy>^imt 

O-C 0 . 5 g/d 1 i§im(0mm<D2 O •CJCfcWSjlTCite 
S [r?../c] *50. 48 d 1 /g-C«)o/c, If 6n/c 
fi^(*0;^'7X|g^ag« 1 4 0 'CV$) *) . ^51141^1^ 
»40xiO-" cm' /dyn e-C^o/c, 
[0 08 2] [||iS«?ll4] 2. 2-1^;^ (4-b Ka + 
3— t e r t— 7'o-'n*> 1 7 Ofiil^ 

HOH, CH, C-0-^)\ y^)-0-CH, CH, OH 



Ti^aSP ( 5 0 . *JJ:0'Tie^ ( e X - 4 ) -C 

40 ^$n^>2. 2' - [9H-7;U3|-U>-9-'f 'Jt'^ 
ex (4. l-7xJ:.U>:t+i^) ] — l^XX:S?y-Jl/ 
2 1 9fiftg|5 (5 0*;U%ta^) *fflt,^ft:t^i^». Hifi 

^ji tmmom'^'k'iT^fc. 

[0083] 
[{k2 2] 

... (ex-4) 



21 

m^i^(Dti7 7.m^umit 1 3 3 -cr^o > 7^5*140^?^ 

»39xi0-" cm' /dy n er&o/c, 
[0 08 5] [^0115] TSB^ (ex-5-1) 

l-trx (4-t Ka+^^-3-t e r t- 
:/?-;u-6-^5^;W7x-;i/) l 9 l fifig|5*jJ:>K 

tBu H CH, 



HO 



Hj C 



( 

C 

I 

C, H, 



OH 
t Bu 



(12) 10-101786 

22 

*OTfa^ (ex-5~2) r^i^Sn^ 2. 2 [9H- 
7Jb:J*U>— 9— yr>t:'X (4. l-7x::.U>:t 

[0 0 8 6 ] 
[^b2 3] 

• (ex-5-1) 



HOH, CHa C-Oh(o)s. /{o)H-0-CHa CH, OH 



(ex-5-2) 



^»79xi0-'' cm' /dyne-C*o/c. ffii7K$ 

«0. 2 9%-C$)o/c, 



or 0. 5 g/d 1 ?gg©^©2 0-CtC*3WS3i7ctt 
S[r7../c]*S0. 47 d 1 /g-C*-D/Co f#6n/c 

m^{^(DiJv:^mmumt 1 5 4 -c-c^fp . w^^m^ 

»3 5xi0-" cm' /dyner*-3/c, 
[0 08 8] [|US«^6] S^MiiiU-C. f-h^^?^ 
;l'7>*-'t?At Fa+i^ K9. 1 x i o-'mSg|5> * 
mthVi;A4. 0 X 1 o-'fiagPfcJcO' (n -C, 
H, ). SnOO. 1 2SSgp?rffll»/cJi^J4«> «Sfe^ 

L-CO. 5 g/d 1 ?Sa©?g?g(D2 O-CiCfcWSSTC^A 
e [77../C] *50. 58d l/gr*o/to ffP>n/c 
a^f*©;</7X|g^aigW 1 4 5 'C-C* K) . 7^iil14^!^ 
«3 4X10-" cm' /dy n e-C*o/c. 
[0 09 0 ] [ibIjJtwi 1 ] t K o+Mk^^i or 
2, 2 — t*;^ (4— t KO + >'7 7'0>'02 2 

8fifig|J©;^4ffl(,^/cft!l». HiS^Ill i|5l1i®mf'P=S:?f 
o/c, ^?6t^/c7^<';v-©JS7cttS»0. 5 5d l/g5« 



20 [0 09 1 ] [tmm] Fo+Mt^!^i or 
9. 9— f:^ (4— b Kci+'>7*x;i/) y}itly>3 

5 osfigi5©;^f?:fflc»/cffe«. njfeffii 1 tmmomi'^i: 

iSlfeSji^Sfe-Cil; < tjit). ( 2 8 0 -Cr 5 73 ^ XJi^ 

(DMimmmmbtctc^o. 1 1 d i/eti&i.m 

[0 09 2] 

30 [||B^©5?i)^] *MBJ©^ t££5^©^ 
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